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Ministry  of  Environment  and  Energy 


Water  Wells  And  Groundwater  Supplies 
Recommended  Methods  For  Plugging 
Abandoned  Water  Wells 


INTRODUCTION 

Unplugged,  abandoned  water  wells  niay  constitute 
a  hazard  to  public  health  and  safety.  The  plugging 
of  these  wells  will  eliminate  the  hazard  and  pre- 
serve and  protect  our  groundwater  resources. 
Abandoned  dug  and  bored  wells  that  may  have  de- 
teriorated gradually  over  the  years  are  of  particular 
concern  because  of  their  large  diameter. 

Ontario  Regulation  903  places  legal  responsibil- 
ity for  the  plugging  of  abandoned  wells  onto  the 
well  owner.  Section  21  states:  "When  a  well  is  to  be 
abandoned,  it  shall  be  plugged  with  concrete  or 
other  suitable  material  so  as  to  preclude  the  vertical 
movement  of  water  or  gas  in  the  well  between  aqui- 
fers or  between  an  aquifer  and  the  ground  surface." 
The  conditions  under  which  a  well  owner  must 
abandon  and  plug  a  well  are: 

a  new  well  which  is  dry; 

a  well  which  is  not  being  used  or  maintained  for 
future  use; 

a  well  which  is  producing  salty,  sulphurous  or 
mineralized  water  or  water  that  is  undrinkable. 

The  regulations  also  authorize  the  Ministry  of 
Environment  and  Energy  to  order  a  well  to  be 
plugged  if  it  encounters  natural  gas,  or  if  it  was  con- 
structed in  contravention  of  any  of  the  provisions  of 
the  regulations  including  improper  spacing  from 
sources  of  pollution. 


The  main  reasons  for  plugging  a  well  are  to: 

eUminate  the  physical  hazard; 

prevent  groundwater  contamination; 

conserve  the  yield  and  maintain  water  levels  in 
the  aquifers*; 

prevent  intermingling  between  desirable  and  un- 
desirable quality  waters  to  ensure  that  original 
subsurface  conditions  are  restored. 

To  ensure  that  the  plugging  is  effective,  the  use 
erf  suitable  materials  is  required.  The  placement  of 
these  materials  must  be  appropriate  to  the  local  well 
and  ground  conditions.  The  purpose  of  this  article 
is  to  provide  guidance  in  the  selection  and  place- 
ment of  plugging  materials  relative  to  various  types 
of  wells  in  different  geological  and  hydrological  con- 
ditions. 


*  An  aquifer  is  a  water-bearing,  saturated  geo- 
logical unit  or  formation  that  will  yield  water  to 
wells.  Aquifers  may  occur  in  the  overburden  or  in 
the  bedrock.  A  loosely  packed  gravel  is  a  good  aq- 
uifer, a  silt  or  a  very  fine  sand  is  a  poor  aquifer  and 
fractured  rock  may  be  a  good  or  a  poor  aquifer. 
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Whether  you  plug  your  own  well  or  whether 
you  hire  a  licensed  well  contractor,  you  should  be 
aware  that  the  plugging  of  some  wells  will  be  diffi- 
cult because  of  the  depth  of  the  well,  the  hydorstatic 
head  conditions  (e.g.  flowing  well)  or  the  complex 
nature  of  the  geological  fgoramtions.  In  these 
circumstatnccs  it  may  be  advisable  to  hire  a  well 
contractor  who  would  have  the  proper  equipment 
and  the  necessary  knowledge  of  construction 
thecniques  and  local  geological  conditions.  The  im- 
proper use  of  a  placement  techniques  could  result 
in  fialure  to  achieve  the  plugging  objectives. 

Your  regional  groundwater  evaluator  or  water 
well  inspector  may  also  be  contacted  for  advice  and 
information  on  well  construction  and  local  ground 
conditions.  (Addresses  of  regional  offices  are  listed 
at  the  back  of  this  fact  sheet.)  They  may  be  able 
able  to  provide  you  with  a  copy  of  the  water  well 
record  for  the  well  you  plan  to  seal.  This  record 
will  provide  a  description  of  the  construction  de- 
tails of  the  well  and  will  be  of  assistance  to  you  or 
to  the  well  contractor  you  select  in  determinng  the 
best  method  to  seal  your  well.  Records  for  most 
wells  drilled  since  1949  are  on  file  in  the  regional  of- 
fices of  the  ministry. 

SEALING  WELLS  IN  UNCONSOLIDATED 
FORMATION 

A  well  completed  in  a  sand  or  gravel  aquifer  in  the 
overburden  and  having  a  satisfactory  formation 
seal  on  the  outside  of  the  casing  can  be  adequately 
sealed  by  backfilling  the  cased  portion  of  the  well 
with  a  sequence  of  plugs  consisting  of  cement 
grout,  concrete,  bentonite,  clay  and  sand  and  gravel 
asshown in  Figure  1. 

If  there  are  other  producing  wells  located 
nearby  in  the  same  water-bearing  formation,  care 
must  be  taken  in  the  selection  and  placement  of 
sealing  materials  so  that  they  will  not  move  laterally 
outward  through  the  aquifer  and  affect  the  water 
quality  of  these  wells  (i.e.  cause  them  to  produce 
cloudy  water).  The  use  of  cement  or  concrete  in  the 
aquifier  is  discouraged  for  this  reason. 

NOTE:  In  this  publication: 

*  Cement  is  a  mixture  of  portland  cement  and  wa- 

ter. 

*  Concrete  is  a  mixture  of  water,  portland  cement 

and  sand  or  gravel. 


*  Bentonite  is  a  commercially  available  colloidal 
clay  in  powder  or  granular  form.  It  can  be  used 
in  thickening  drilling  muds,  as  an  additive  to  ce- 
ment slurries  and  as  a  sealant  because  of  its  spe- 
cial gel-forming  and  swelling  properties  when 
mixed  with  water. 

The  most  suitable  fill  material  to  place  opposite 
a  water-bearing  formation  (see  Figure  1)  is  a  clean, 
disinfected  sand  or  gravel.  A  bored  well  will  most 
likely  have  gravel  in  the  wellbore,  placed  there  by 
the  well  contractor  during  well  construction.  These 
materils  should  extend  into  the  cased  portion  of  the 
well  and  be  capped  with  a  clay  slurry,  bentonite  or 
concrete  plug.  The  remainder  of  the  cased  well  n\ay 
be  entirely  filled  to  the  surface  with  cement,  con- 
crete, bentonite,  clay,  or  with  alternating  plugs  of 
sand  and  gravel  and  cement  or  clay.  Removal  of  the 
upper  portion  of  the  well  casing  and  backfilling  is 
good  practice  and  is  recommended  (Figure  1).  A 
capping  device  may  be  attached  to  the  top  of  the 
casing  as  an  added  protection.  These  procedures 
will  prevent  the  vertical  movement  of  waters  within 
the  cased  portion  of  the  well. 

If  the  well's  formation  seal  is  not  adequate,  com- 
pletely remove  the  well  casing.  This  will  ensure  the 
outward  progression  of  the  plugging  materials  into 
the  adjacent  formations,  thereby  providing  a  better 
seal  and  effectively  preventing  the  vertical  move- 
ment of  water.  It  is  not  always  possible  to  remove 
the  casing,  and  the  only  practical  solution  in  this 
case  is  to  excavate  around  the  casing  and  cut  off  the 
casing  a  safe  distance  below  ground  surface  or,  in 
the  case  of  a  bored  well,  remove  sufficient  tiles. 
Next,  place  a  clay  slurry,  bentonite  or  concrete  plug 
at  the  base  of  the  excavation,  sealing  the  top  of  the 
cased  portion  of  the  well  and  any  opening  outside 
the  well  casing.  Backfill  the  remainder  of  the  exca- 
vation with  overburden  materials  to  ground  level, 
but  only  do  this  after  the  lower  portion  of  the  well 
has  been  adequately  sealed.  Clay  is  especially  suit- 
able for  sealing  the  upper  portion  of  large-diameter 
wells. 

SEALING  WELLS  IN  ROCK  FORMATION 

Wells  that  penetrate  limestone  or  other  fractured 
rock  formations  should  be  filled  with  concrete  or  ce- 
ment to  ensure  the  permanence  of  the  seal.  The  use 
of  clay  or  sand  in  the  uncaged  portion  of  such  wells 
is  not  advised  because  fine-grained  fill  material  may 
be  displaced  by  the  flow  of  groundwater  through 
crevices  or  fractures. 


Alternate  plugs  of  coarse  sand  and  gravel  and  con- 
crete may  be  used  in  decj.)  wells  or  in  wells  where 
the  vertical  movement  of  water  between  fractures 
within  the  wellbore  will  not  affect  the  quality  or 
quantity  of  water  in  nearby  producing  wells.  It  may 
be  necessary  to  set  a  clay  or  a  fine  sand  seal  ahead 
of  the  concrete,  as  in  the  case  of  wells  in 
unconsoHdated  formations,  to  increase  the  effective- 
ness of  the  seal  material.  Whenever  possible,  avoid 
placing  cement  or  concrete  opposite  a  water-pro- 
ducing horizon. 

Fill  the  upper  three  to  six  metres  of  borehole  in 
the  rock,  just  below  the  bottom  of  the  well  casing, 
with  cement  or  concrete  to  provide  an  effective  plug 
or  seal  against  the  possible  vertical  movement  of 
surface  waters  into  the  bedrock.  Cement,  concrete, 
bentonite,  clay,  or  sand  and  gravel  with  occasional 
cement  or  clay  plugs  may  be  used  to  fill  the  cased 
portion  of  the  well. 

SEALING  WELLS  WHICH  OBTAIN  WATER  FROM 
MORE  THAN  ONE  AQUIFER  IN  THE  BEDROCK 

Special  measures  need  to  be  taken  in  tfte  sealing  of 
wells  encountering  more  than  one  aquifer.  These 
wells  should  be  sealed  to  prevent  the  movement  of 
groundwater  between  aquifers  (see  Figure  2). 

If  there  are  no  water-bearing  zones  within  an  ex- 
tensive portion  of  the  wellbore,  filling  it  with  ce- 
ment, concrete  or  alternate  layers  of  these  nwterials 
and  coarse  sand  and  gravel  is  satisfactory.  Concrete 
and  cement  are  preferable  because  they  will  pen- 
etrate and  fill  the  voids  and  fractures  in  the  wall  of 
the  borehole,  and  provide  the  most  effective  seal 
against  moving  water.  If  alternating  cement  or  con- 
crete plugs  and  sand  and  gravel  are  needed  to  con- 
trol the  groundwater  movement,  the  concrete  plugs 
must  be  placed  in  known  non-producing,  competent 
horizons.  If  the  location  of  the  non-producing  hori- 
zons is  not  known,  place  the  plugs  at  sufficiently 
frequent  intervals  to  ensure  an  effective  seal. 

PLUGGING  WELLS  WITH  ARTESIAN  FLOW 

The  sealing  of  flowing  wells  or  wells  that  have  a 
movement  of  water  between  aquifers  requires  spe- 
cial techniques  and  an  exp>erienced  well  contractor 
because  the  rate  of  flow  and  pressure  heads  of 
groundwater  may  make  normal  sealing  techniques 
impractical.  In  the  case  of  an  uncontrolled  flow,  the 


drilling  of  another  well  may  be  necessary  to  relieve 
the  pressure  in  the  aquifer  and  to  reduce  the  water 
to  below  ground  level,  thereby  allowing  plugging  to 
proceed  normally.  Control  over  the  flow  from  a 
"well  may  sometimes  be  gained  through  the  use  of 
plugs,  well  packers,  heavy  drilling  mud  or  by  ex- 
tending the  well  casing  above  ground  level  and 
above  the  artesian  head  in  the  well.  Pumping  a  high 
density  cement  slurry  through  a  grout  pipe  placed 
near  the  bottom  of  the  casing  may  balance  the  arte- 
sian head  so  that  control  of  the  well  can  be  regained. 
Control  of  the  flow  can  only  be  maintained  where 
there  is  an  effective  formation  seal  between  the  well 
casing  and  the  well  bore,  otherwise  a  "breakout"  or 
the  leakage  of  groundwater  around  the  outside  of 
the  casing  may  occur,  with  serious  consequences. 
It  is  important  to  remember  in  the  control  of 
flowing  wells  to  prevent: 

groundwater  movement  between  formations, 
since  this  could  result  in  the  pressuris^ation  of 
shallower  water-bearing  zones; 

surface  flow  of  water  from  the  well  casing  or 
from  around  the  outside  of  the  well  casing. 

WELL  ABANDONMENT  RECORDS 

Before  the  plugging  equipment  is  removed  from  the 
site,  the  exact  location  of  the  abandoned  well  or  hole 
should  be  accurately  established  using  fixed  refer- 
ence points,  such  as  a  building,  so  that  the  property 
owner  will  have  a  permanent  record  of  the  location. 
The  materials  used  to  plug  the  well  and  the  details 
of  the  plugging  procedure  should  also  be  recorded. 
This  record  will  provide  a  good  reference  should 
problems  occur  in  the  future.  A  Water  Well  Record 
detailing  the  procedures  of  the  well  abandonment 
(plugging  materials  used,  depth  of  plugging  materi- 
als, casing  removal,  etc.)  is  required  to  be  submitted 
to: 

Ministry  of  Environment  and  Energy 

Environmental  Monitoring  and  Reporting 

Branch 

West  Wing,  125  Resources  Road 

Etobicoke,  C>ntario 

M9P3V6 

(416)314-4156 


Environment  Ontario  regional  office  staff  will 
be  pleased  to  answer  any  questions  on  well  plug- 
ging and  can  be  contacted  at  the  locations  listed  be- 
low: 

Northern  Region 

.435  James  St.  S.,  3rd  Floor 

Thunder  Bay,  Ontario 

P7C5G6 

(807)475-1205 

Mid-Ontario  Region 
199  Larch  St.,  11th  Floor 
Sudbury,  Ontario 
P3E5P9 
(705)675-4501 

Southwestern  Region 
985  Adelaide  St.  S. 
London,  Ontario 
N6E  1V3 
(519)661-2200 


West  Central  Region 

119  King  St.  W.,  12th  Floor 

Hamilton,  Ontario 

L8N3Z9 

(416)  521-7702 

Central  Region 

7  Overlea  Blvd.,  4th  Floor 

Toronto,  Ontario 

M4H  1A8 

(416)424-3000 

Southeastern  Region 
133  Dalton  Ave. 
Kingston,  Ontario 
K7L4X6 
(613)  549-4000 
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FIGURE  1.  SEAUNG  OVERBURDEN  WELLS 
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FIGURE  2.  SEALING  OPEN  HOLE  IN  BEDROCK 
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FIGURE  1.  OBTURATION  DE  PUITS  DANS  LA  COUVERTURE 
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FIGURE  2.  OBTURATION  DE  LA  PARTIE  NON  TUBÉE  DTJN  PUFTS 
DANS  LA  ROCHE-MÈRE 


Ministère  de  l'Environnement  et  de  l'Énergie 


Les  puits  et  les  réserves  d'eau  souterraine 
Méthodes  recommandées  pour  Tobturation  des 
puits  abandonnés 


INTRODUCTION 

Les  puits  abandonnés  non  obturés  peuvent 
constituer  un  danger  pour  la  santé  et  la  sécurité 
publiques.  Leur  obturation  permet  d'éliminer  ce 
risque  et  centrisue  à  protéger  les  eaux  souterraines. 
Les  puits  ordinaires  et  les  puits  forés  à  la  tarière, 
qui  peuvent  s'être  détérioré  au  fil  des  ans,  causent 
le  plus  d'inquiétude  en  raison  de  leur  grand 
diamètre. 

Aux  termes  du  Règlement  903  de  l'Ontario,  la 
responsabilité  légale  de  l'obturation  des  puits 
abandonnés  incombe  à  leur  propriétaire.  Aux 
termes  de  l'article  21,  un  puits  abandonné  doit  être 
obturé  avec  du  béton  ou  un  autre  nriatériau 
approprié  pour  empêcher  le  mouvement  vertical 
d'eau  ou  de  gaz  entre  les  aquifères  ou  entre  un 
aquifère  et  la  surface  du  sol.  On  doit  abandonner  et 
obturer: 

un  nouveau  puits  asséché; 

un  puits  inutilisé  ou  non  entretenu  pour  un 
usage  ultérieur; 

un  puits  qui  tire  une  eau  salée,  sulfureuse, 
minéralisée  ou  non  potable. 

Le  ministère  de  l'Environment  et  de  l'Energie 
peut  également  ordonner  l'obturation  d'un  puits  si 
on  y  découvre  du  gaz  naturel  ou  s'il  a  été  construit 
sans  tenir  compte  des  règlements  du 
gouvernement,  en  particulier  s'il  n'est  pas  assez 
éloigné  des  sources  de  pollution. 


Voici  les  quatre  principales  raisons  pour  obturer 
un  puits  : 


éliminer  un  danger  physique; 
empêcher  la  contamination  des  eaux 
souterraines; 

préserver  le  rendement  des  puits  voisins  et 
maintenir  le  niveau  d'eau  dans  les  aquifères"*; 

prévenir  le  mélange  d'une  eau  indésirable  à 
l'eau  potable,  de  manière  à  rétablir  le  sous-sol 
dans  l'état  ou  il  se  trouvait  avant  le  forage. 

Pour  que  l'obturation  d'un  puits  soit  effectuée 
correctement,  il  faut  utiliser  des  matériaux 
appropriés  et  les  mettre  en  place  en  respjectant 
l'emplacement  du  puits  et  l'état  du  sol.  Le  présent 
document  aidera  le  propriétaire  à  détenniner  les 
matériaux  qui  conviennent  à  l'obuturation  de  son 
puits  et  la  façon  de  les  utiliser  dans  des  conditions 
géologiques  et  hydrologiques  différentes. 


*  Un  aquifère  est  la  masse  ou  formation 
géologique  saturée  d'eau  qui  alimente  le  puits.  Il 
peut  se  trouver  dans  la  couverture  ou  la  roche-mère. 
Une  masse  de  gravier  filtre  non  tassé  constitue  un 
bon  aquifère  tandis  que  le  limon  ou  le  sable  très  fin 
diffuse  mal  l'eau.  Une  formation  rocheuse  fissurée 
peut  ou  non  laisser  filtrer  l'eau. 
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Que  vous  ayez  l'intention  d'obturer  vous-même 
votre  puits  ou  d'engager  un  entrepreneur  titulaire 
d'un  permis,  vous  devriez  savoir  que  l'obturation 
de  certains  puits  est  difficile  à  réaliser  en  raison  de 
leur  profondeur,  de  la  pression  hydrostatique 
(p.  ex.  dans  un  puits  jaillissant),  ou  de  la  nature 
œmplexe  des  formations  géologiques.  Dans  de  tels 
cas,  il  vaut  mieux  engager  un  entrepreneur  qui 
possède  l'équipement  approprié  et  connaît  bien  les 
techniques  de  construction  et  les  caractéristiques 
géologiques  locales.  Si  vous  n'employez  pas  les 
bonnes  techniques  d'obturation,  vous  n'obtiendrez 
pas  le  résultat  voulu. 

L'évaluateur  des  eaux  souterraines  ou 
l'inspecteur  des  puits  de  la  région  peut  renseigner 
et  conseiller  la  population  sur  la  construction  des 
puits  et  l'état  du  sol.  Il  possède  également  une 
copie  du  registre  des  puits  qu'on  désire  obturer.  Ce 
registre  décrit  de  façon  détaillée  la  façon  dont  le 
puits  est  construit  et  aidera  l'intéressé  ou 
l'entrepreneur  à  choisir  la  meilleure  méthode 
d'obturation.  On  trouvera  le  registre  de  la  plupart 
des  puits  construits  depuis  1949  aux  bureaux 
régionaux  du  Ministère,  dont  l'adresse  figure  à  la 
fin  du  présent  document. 

OBTURATION  DE  PUITS  DANS  DES 
FORMATIONS  NON  CONSOLIDÉES 

Pour  obturer  convenablement  un  puits  dont 
l'aquifère  a  une  couverture  de  sable  ou  de  gravier  et 
dont  le  cuvelage  se  termine  par  un  obturateur  de 
formation  satisfaisant,  on  comble  la  partie  tubée 
avec  une  série  de  bouchons  de  coulis  de  ciment,  de 
béton,  de  bentonite,  d'argile  ou  de  sable  et  gravier 
(figure!). 

Si  d'autres  puits  producteurs  sont  situés  à 
proximité  dans  la  même  formation  aquifère,  il  faut 
veiller  à  bien  choisir  les  matériaux  d'obturation  et  à 
les  mettre  en  place  de  façon  à  ce  qu'ils  ne  se 
déplacent  pas  latéralement  vers  l'extérieur  de 
l'aquifère  et  ne  nuisent  pas  à  l'eau  des  autres  puits 
(p.  ex.  en  rendant  eau  trouble).  Dans  de  tels  cas,  on 
conseille  d'obturer  l'aquifère  à  l'aide  de  ciment  ou 
de  béton. 

REMARQUE  :  Termes  utilsés  dans  la  présente  pub- 
lication : 

Par  ciment,  on  entend  un  mélange  de  ciment 

Portland  et  d'eau. 


Par  béton,  on  entend  un  mélange  d'eau,  de 
ciment  Portland  et  de  sable  ou  de  gravier. 

Par  bentonite,  on  entend  une  argile  colloïdale 
commerciale  offerte  en  poudre  ou  en  granules. 
Elle  peut  être  utilisée  pour  épaissir  des  boues  de 
forage,  comme  additif  au  laitier  de  ciment  et 
comme  agent  d'étanchéité,  car  elle  se  gélifie  et  se 
gonfle  lorsque  mélangée  à  l'eau. 

Du  sable  ou  du  gravier  propre  et  désinfecté 
donnera  les  meilleurs  résultats  près  d'un  aquifère 
(voir  la  figure  1).  Un  puits  foré  à  la  tarière 
contiendra  probablement  du  gravier  placé  par 
l'entrepreneur  lors  de  la  construction.  Ces 
matériaux  devraient  remplir  le  puits  jusqu  à  la  partie 
tubée  et  être  recouverts  d'un  bouchon  de  coulis 
d'argile,  de  bentonite  ou  de  béton.  Le  reste  du  peut 
être  entièrement  rempli,  jusqu'à  la  surface,  de 
ciment,  de  béton,  de  bentonite,  d'argile  ou  de 
couches  alternées  de  sable  et  de  gravier  et  de  ciment 
ou  d'argile.  Il  est  préférable  de  retirer  la  partie 
supérieure  du  tubage  et  de  remblayer  (figure  1). 
Fixer  une  tête  de  tubage  à  l'extrémité  supérieure  du 
puits  rendra  l'ensemble  encore  plus  sur.  Toutes  ces 
étapes  empêcheront  la  montée  des  eaux  souterraines 
dans  la  partie  tubée. 

Faute  d'un  obturateur  de  formation  adéquat, 
retirer  le  tubage  au  complet  pour  que  les  matériaux 
progressent  vers  l'extérieur,  en  direction  des  forma- 
tions voisines,  ce  qui  permet  d'obtenir  une  meilleure 
obturation  et  d'empêcher  que  l'eau  ne  monte.  Si  cela 
est  impossible,  la  seule  solution  consiste  à  creuser 
autour  du  tubage  et  à  le  couper  à  une  distance 
appropriée  sous  la  surface  du  sol,  ou  à  enlever 
suffisamment  de  carreaux  dans  le  cas  d'un  puits  foré 
à  la  tarière.  Un  bouchon  en  coulis  d'argile,  en 
bentonite  ou  en  béton  à  la  base  de  l'excavation 
obturera  l'extrémité  supérieure  de  la  partie  tubée  et 
tout  espace  annulaire  ouvert  à  l'extérieur  du  tubage. 
Ensuite,  on  remblayera  la  cavité  avec  des  matériaux 
de  couverture  jusqu'au  niveau  du  sol.  Ce  travail  ne 
peut  cependant  se  faire  qu'une  fois  la  partie 
inférieure  du  puits  convenablement  obturée. 
L'argile  convient  particulièrement  bien  à  l'obturation 
de  la  partie  supérieure  des  puits  de  grand  diamètre. 


Alternate  plugs  of  coarse  sand  and  gravel  and  con- 
CTete  may  be  used  in  decj.)  wells  or  in  wells  where 
the  vertical  movement  of  water  between  fractures 
within  the  wellbcH-e  will  not  affect  the  quality  or 
quantity  of  water  in  nearby  producing  wells.  It  may 
be  necessary  to  set  a  clay  or  a  fine  sand  seal  ahead 
of  the  concrete,  as  in  the  case  of  wells  in 
unconsolidated  formations,  to  increase  the  effective- 
ness of  the  seal  material.  Whenever  possible,  avoid 
placing  cement  or  concrete  opposite  a  water-pro- 
ducing horizon. 

Fill  the  upper  three  to  six  metres  of  borehole  in 
the  rock,  just  below  the  bottom  of  the  well  casing, 
with  cement  or  concrete  to  provide  an  effective  plug 
or  seal  against  the  possible  vertical  movement  of 
surface  waters  into  the  bedrock.  Cement,  concrete, 
bentonite,  clay,  or  sand  and  gravel  with  occasional 
cement  or  clay  plugs  may  be  used  to  fill  the  cased 
portion  of  the  well. 

SEALING  WELLS  WHICH  OBTAIN  WATER  FROM 
MORE  THAN  ONE  AQUIFER  IN  THE  BEDROCK 

Special  measures  need  to  be  taken  in  the  sealing  of 
wells  encountering  more  than  one  aquifer.  These 
wells  should  be  sealed  to  prevent  the  movement  of 
groundwater  between  aquifers  (see  Figure  2). 

If  there  are  no  water-bearing  zones  within  an  ex- 
tensive portion  of  the  wellbore,  filling  it  with  ce- 
ment, concrete  or  alternate  layers  of  these  materials 
and  coarse  sand  and  gravel  is  satisfactory.  Concrete 
and  cement  are  preferable  because  they  will  pen- 
etrate and  fill  the  voids  and  fractures  in  the  wall  of 
the  borehole,  and  provide  the  most  effective  seal 
against  moving  water.  If  alternating  cement  or  con- 
crete plugs  and  sand  and  gravel  are  needed  to  con- 
trol the  groundwater  movement,  the  concrete  plugs 
must  be  placed  in  known  non-producing,  competent 
horizons.  If  the  location  of  the  non-producing  hori- 
zons is  not  known,  place  the  plugs  at  sufficiently 
frequent  intervals  to  ensure  an  effective  seal. 

PLUGGING  WELLS  WITH  ARTESIAN  FLOW 

The  sealing  of  flowing  wells  or  wells  that  have  a 
movement  of  water  between  aquifers  requires  spe- 
cial techniques  and  an  experienced  well  contractor 
because  the  rale  of  flow  and  pressure  heads  of 
groundwater  may  make  normal  sealing  techniques 
impractical.  In  the  case  of  an  uncontrolled  flow,  the 


drilling  of  another  well  may  be  necessary  to  relieve 
the  pressure  in  the  aquifer  and  to  reduce  the  water 
to  below  ground  level,  thereby  allowing  plugging  to 
proceed  normally.  Control  over  the  flow  from  a 
well  may  sonnetimesbe gained  through  the  use  of 
plugs,  well  packers,  heavy  drilling  mud  or  by  ex- 
tending the  well  casing  above  ground  level  and 
above  the  artesian  head  in  the  well.  Pumping  a  high 
density  cement  slurry  through  a  grout  pipe  placed 
near  the  bottom  of  the  casing  may  balance  the  arte- 
sian head  so  that  control  of  the  well  can  be  regained. 
Control  of  the  flow  can  only  be  maintained  where 
there  is  an  effective  formation  seal  between  the  well 
casing  and  the  well  bore,  otherwise  a  "breakout"  or 
the  leakage  of  groundwater  around  the  outside  of 
the  casing  may  occur,  with  serious  consequences. 
It  is  important  to  remember  in  the  control  of 
flowing  wells  to  prevent: 

groundwater  movement  between  formations, 
since  this  could  result  in  the  pressurization  of 
shallower  water-bearing  zones; 

surface  flow  of  water  from  the  well  casing  or 
from  around  the  outside  of  the  well  casing. 

WELL  ABANDONMENT  RECORDS 

Before  the  plugging  equipment  is  removed  from  the 
site,  the  exact  location  of  the  abandoned  well  or  hole 
should  be  accurately  established  using  fixed  refer- 
ence points,  such  as  a  building,  so  that  the  property 
owner  will  have  a  permanent  record  of  the  location. 
The  materials  used  to  plug  the  well  and  the  details 
of  the  plugging  procedure  should  also  be  recorded. 
This  record  will  provide  a  good  reference  should 
problems  occur  in  the  future.  A  Water  Well  Record 
detailing  the  procedures  of  the  well  abandonment 
(plugging  nuterials  used,  depth  of  plugging  nnateri- 
als,  casing  removal,  etc.)  is  required  to  be  submitted 
to: 

Ministry  oT  Environment  and  Energy 

Environmental  Monitoring  and  Reporting 

Branch 

West  Wing,  125  Résources  Road 

Etobicoke,  Ontario 

M9P3V6 

(416)  314-4156 


Environment  Ontario  regional  office  staff  will 
be  pleased  to  answer  any  questions  on  well  plug- 
ging and  can  be  contacted  at  the  locations  listed  be- 
low: 

Northern  Region 

435  James  St.  S.,  3rd  Floor 

Thunder  Bay,  Ontario 

P7C  5G6 

(807)475-1205 

Mid-Ontario  Region 
199  Larch  St.,  11th  Floor 
Sudbury,  Ontario 
P3E  5P9 
(705)  675-4501 

Southwestern  Region 
985  Adelaide  St.  S. 
London,  Ontario 
N6E1V3 
(519)661-2200 


West  Central  Region 
119  King  St.  W.,  12th  Floor 
Hamilton,  Ontario 
L8N  3Z9 
(416)521-7702 

Central  Region 

7  Overlea  Blvd.,  4th  Floor 

Toronto,  Ontario 

M4H  1A8 

(416)424-3000 

Southeastern  Region 
133  Dalton  Ave. 
Kingston,  Ontario 
K7L4X6 
(613)549-4000 


